Twenty five local filamentous fungi were screened for their abilities to produce lipids using Nile-red staining assay. Among the tested filamentous fungi, Penicillium commune NRC 2016 for biodiesel production was selected and identified based on the morphological and molecular methods. Gas chromatography (GC) analysis of lipids by this fungus showed that, the resulted fatty acids are suitable for biodiesel production. The resulted fatty acids were 20% palmitic acid, 4.65% stearic acid, 13.77% oleic acid, 32% linoleic acid, 1.75% α-linolenic acid and 16.1% arachidonic acid. In conclusion, this work revealed the possibility of using the promising fungal strain P. commune NRC 2016 in biodiesel production.
oils and animal fats (Hanna, 1991). Fat of animal origin often contains large amounts of free fatty acids, which make its conversion into biodiesel of good quality very difficult. Moreover, the current animal fat production is not sufficient to meet the entire need for fuel consumption and animal fats, the production of microbial oil has many advantages, such as: (i) the fastest growing, (ii) the recovery of cells to extract oil requires less work than the harvesting of oleaginous plants, (iii) no influence of environmental conditions in lipid accumulation when microbial growth is performed in closed systems (bioreactors) and (iv) easy growth in large scale (Li et al., 2008) . This study concerned with studying the production of valuable biodiesel by P. commune NRC 2016, and at the same time, the harmful effects of fossil fuel in the environment will be reduced.
2-Materials and Methods

Samples collection and fungi isolation
Five soil samples gave codes: A, B, C, D, and E were collected in October 2014 from several districts in Egypt: Giza (2 samples), Assiut (2 samples) and El-Menia (1 sample) governorates. The sample placed in clean plastic bags and stored at 4ºC until used. Basal medium was used for isolation and purification of oleaginous fungi according to Li et al. 
Quantitative screening by biodiesel production
For selection the highest lipid producer among the obtained isolates, they were cultured 0.05 and glucose 50, with initial pH 6.0 (±1) the cultures were incubated at 28°C for 7 days, then the fungal biomass were obtained by centrifugation using sigma 3-18 KS centrifuge (5000 rpm/4°C/10 min) and washed three times with distilled water. Exacted weight of the biomass was taken, and frozen over night at -80°C. Direct transformation of frozen biomass was carried out according to the method of (Lewis et al., 2000) in a single step, 12 ml of methanol, hydrochloric acid, and chloroform at ratio10:1:1 respectively was added to the dried fungal biomass (200 mg) in screw-cap test tube and subjected to sonication (5 min; 20 kHz) to facilitate cell membrane disruption, pre-sonicated cells were suspended in the solution, vortexed and immediately placed at 90°C under stirring for 8 h in water bath at the end of reaction, the mixture was diluted with distilled water and then extracted with ethyl acetate (100 ml × 2). The two immiscible layers of distilled water and ethyl acetate were (4) separated using separating funnel and the ethyl acetate mixture was dried over anhydrous sodium sulfate and evaporated. The residual fatty acid methyl esters (FAMEs) were weighed to calculate the yield.
Gas Chromatographic analysis
Gas Chromatographic analysis for of fatty acids methyl esters (FAMEs) for the high producer isolates was performed in Central Laboratories in National Research Centre (NRC) using Agilent Technologies 6890 N (Net Work GC system) the USA. The oven was held at initial temperature 50ºC and maintained for 2 min. At rate 10, 8, 5, 6ºC/min, raised to 70, 170, 200 and 240ºC, at the rate of 2, 9, 5, 15 min and run time 60.17 min. Injector temp was held at 250ºC splitless. A capillary column HP-5MS (5% phenyl methyl siloxane) has a dimension of 30 m× 320 μm, film thickness 0.25 μm. The flame ionization detector temperature was 280°C and the flow rate was 1.5 ml/min. The carrier gas was nitrogen, with a flow rate of 30 ml/min. hydrogen flow rate was 30 ml/min and air flow rate 300 ml/min.
Classical and molecular identification of the promising fungal isolate
The promising biodiesel producer isolate (C1) was identified by morphological and molecular methods.
Morphological identification of the promising fungal isolate
Identification of the isolated fungi during our investigation was carried out using the morphological characteristics as colony diameter, a color of conidia, extracellular exudates, pigmentation and the color of reverse mycelium. Microscopic features were examined also as conidial heads, fruiting bodies, the degree of sporulation, and the homogeneity characters of conidiogenous cells by optical light microscope (10×90) Olympus CH40 according to Ainsworth, (1971) and Pitt, (1985) . Fungal isolates were grown on Czapek-Dox medium (CYA) and malt extract-agar medium (MEA) at 28°C for 7 days. The cultures were then kept at 4°C.
Molecular identification of the best-producing fungal isolate
The molecular identification of the promising fungal isolate including the preparation of the fungal biomass, then extraction of fungal genomic DNA, and finally PCR amplification for fungal DNA.
Preparation of the fungal biomass:
The spores of 4 days old culture of tested fungi were collected by addition of 5 ml sterile saline solution into the slant and the obtained suspension was inoculated into 100 ml of Czapek Dox's medium in 250 ml Erlenmeyer flask. After incubation at 28ºC for 4 days, the (5) cultures were filtered and the biomass was collected and washed with distilled water three times.
Genomic DNA extraction
Genomic DNA of fungi was extracted according to Sharma et al. (2007) as the following; 50 to 100 mg fresh fungal mycelia were homogenized by mortar. Five hundred microliter of DNA extraction buffer (200 mM Tris-HCl pH 8, 240 mM NaCl, 25 mM EDTA, and 1% SDS) were then added to the homogenized fungal DNA. One ml of phenol/CHCl 3 , in the ratio of 1:1 (v/v), was added and mixed gently for 10 min on a shaker at (150 rpm) followed by centrifugation at 15000 xg for 10 min. The upper phase was transferred to a new tube and 0.1 ml of 3 M sodium-acetate buffer (pH 5.2) and 2 ml of ethanol (96%) were added and mixed well, incubated for 30 min at -20°C followed by centrifugation (15000 xg/4°C/20 min). The resulting pellets were washed with 700 μl of 70% ethanol, air dried and resuspended in 100 μl of sterile bi-distilled water.
PCR amplification
The primers ITS1 (5'-TCCGTAGGTGAACCTGCGG-3') and ITS4 (5'-TCCTCCGCTTATTGATATGC-3') were used for the PCR. The PCR reaction was performed with 20 nanograms of genomic DNA as the template in a 30 μl reaction mixture by using an EF-Taq (Sol Gent, Korea) as follows: Activation of Taq polymerase at 95°C for 2 min, 35 cycles of 95°C for 1 min, 55°C, and 72°C for 1 minutes each were performed, finishing with a 10 minutes step at 72°C. The amplification products were purified with a multiscreen filter plate (Millipore Corp., Bedford, MA, USA). Sequencing reaction was performed using a PRISM Big Dye Terminator v3.1 Cycle sequencing Kit. The DNA samples containing the extension products were added to Hi-Di formamide (Applied Biosystems, Foster City, CA).
The mixture was incubated at 95°C for 5 min, followed by 5 min on ice and then analyzed by ABI Prism 3730XL DNA analyzer (Applied Biosystems, Foster City, CA).
3-Results
Qualitative screening for fungal isolates
The present study was carried out on 25 fungal isolates from locally soil samples collected from five locations in Egypt. The isolates were obtained using standard serial dilution technique from the original samples. The obtained results revealed that the majority of isolates were found in Assiut II while the minimum isolates were detected in Assiut I (Figure 1 ).
(6) 
Biomass and biodiesel production
Fungal cells were grown in basal medium containing glucose and yeast extract as a carbon and nitrogen sources, respectively. Table (1) shows fungal biomass and biodiesel yield of all isolates. The highest biodiesel yield was obtained from the isolates A4, B4, C1, D10 and E1 of all locations respectively. 
Analysis of biodiesel by Gas Chromatography
The composition of fatty acid methyl esters with the profiles which are cited for the high producer isolates for each location (A4, B4, C1, D10, and E1) was in Table ( 2).
According to that, the best producer isolate is C1. The single cell oils in C1 were found to contain a high fraction of mono and polyunsaturated fatty acids mainly 13.8% oleic acid (C18:1), 32.1% linoleic acid (C18:2), 1.8% α-linoleic acid (C18:3) and 18.4% arachidonic acid (C20:4), and a limited percentage of saturated fatty acids mainly 19.3% palmitic acid (C16) and 4.7% stearic (C18). 
Classical and molecular identification of the fungal isolate
Fungal taxonomy is traditionally based on comparative morphological features and molecular identification.
Morphological identification of the promising fungal isolate
The promising isolate characteristically formed colonies of the medium size, texture velutinous to floccose, conidia bluish grey to dull green on Czapek-Dox medium (CYA), dull green on malt extract-agar MEA) media and exudates clear to pale brown and reverse usually pale, sometimes yellow or brown. Stipes finely to roughen-walled on both CYA and MEA media, 100-200 µm in long. Pencilli terverticillate, metulae 8-15 µm in long, in whorls of 2-5 phialides flask -shaped, tapering in a narrow neck 7-9 µm in long. Conidia spherical to sub spherical with smooth walled and 3-4 µm in long (Ainsworth, 1971 and Pitt, 1985) that was showed in Figure ( 3). 
Sequencing of 18S rRNA gene of the promising isolate
To portray the strain, the nucleotide sequences of 18S rRNA of the strain were detected.
The phylogenetic tree was structure by the method based on 18S rRNA sequences as showen in 
4-Conclusion
A promising fungal strain designated P. commune NRC 2016 for biodiesel production was isolated from an Egyptian soil. It was the best biodiesel productivity strain among the tested isolates. In addition, GC study revealed that the fatty acids, palmitic, oleic, linoleic and arachidonic acid were predominant in the biodiesel sample. The results suggest that P.
commune NRC 2016 could be useful for biodiesel production. 
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